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PUBLISHED: June 24, 1997 (19970624) 
INVENTOR(s): JINNO MASASHI 
10 HIRAI KYOKO 

APPLICANT^): SANYO ELECTRIC CO LTD [000188] (A Japanese Company or 

Corporation), JP (Japan) 
APPL. NO.: 07-327473 [JP 95327473] 
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15 INTL CLASS: [6] G02F-001/136; H01L-029/786 

JAPIO CLASS: 29.2 (PRECISION INSTRUMENTS ~ Optical Equipment); 42.2 

(ELECTRONICS ~ Solid State Components) 
JAPIO KEYWORD:R002 (LASERS); R01 1 (LIQUID CRYSTALS) 

20 ABSTRACT 

PROBLEM TO BE SOLVED: To increase a voltage holding rate and to improve a 
contrast ratio by constituting a thin-film transistor(TFT) in such a manner 
that the current directions of two channels are different from each other. 
SOLUTION: The current directions of the respective channel regions 11 Na, 

25 UNb are reversed from each other in the warped shape of polcrystalline 
silicon(p-Si) 11 in the constitution obtained by intervening LD regions 
ULc to HLf of, for example, about 1 to 2.mu.m length on both sides of 
gate electrodes 13Ga, 13Gb. Such LD regions ULc to HLf usually is 
required to be >=0.5.mu.m in order to relieve strong electric fields, but 

30 if the LD regions are shrunk by the misalignment of masks, the strong 



electric fields are not relieved and lead currents are no longer 
suppressed. In such a case, the constitution to direct the directions of 
the currents in the channels reverse from each other, by which the leak 
currents are suppressed by another channel having a series relation with 
the one channel even if the leak currents are generated in the one channel. 
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(57) [£*)] 

[KB] LDDHiO^y-hpoly-SiT 

5x Mt*i6i±ra. 

LDDil0^y-hTFTTS&-3 
T. 20©ft>^H«l INa, llNb»mftt£ 



r. l 



llLc, 1 1 L f &-5WiLDSl£l 1 



Ld, 1 lLeW>-¥tlfrtfG%}£UZ<DT< 'Ptt<t 

t> <h*5 >*;MMT'J 



18 IlLd IILc 15 
13L ' 11B \ 13Ga / 11D 




11C 13C 
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BSnfcJBlfttfSIZOi'-Hit. HUB***** 
#B + ©H8Eai 1 h«« <!:©*§£«& tfilBH 

2 ©y- hmsicfiifiwcft^jgriESftfc* i ©? 
?■* >*;nw*£* 2 ©^v >*;nn*omoiiE*» 

iciwe^ttft c h - \z > ?t< tutusmBtmmfr 

5y-Xfi«i:. WBfSl ©^-fr^^HaWiWEKU 
-f ><gtf ©ffl. hUES£ 1 ©•? -v >^JKB«tflflE*affl 

*£©rw. WEm2©^Y>^;pfis«tf}E*a®«© 

CD|BICME^tt**«fi»KC H-K>ySftfcft»*« 20 
jffiBail©7 c v>*;i'SI«©«^A<tflflE3£2©3 1 t 

[»*«2] fflE££A¥*ttJBtt. ffiE*a«tf»:: 
4SJr»TK0iBofc»ttt?, ffiESS 1 >*)l/©«flS 
^tflffEm 2 ©? v >*^©*«*l6jttSt»Cffi*|fil 

[M#«3] WE^JgS¥«*^«, (ttE*a*«C 30 

^ffl«©«8S^[fi]<i:WEm2©^+>*;^«©m8ft 

1 Eft©** h y 
[0 0 0 1] 

[«w©JB-r*a*»»] *8 B Jte. (l 

CD : Liquid Crystal Display) K:JS*t£ft&?fSI r- y 

>y7?(TFT : thin film transistor) KHU & 

\Z. 7 c v>*)H£#*§!r> l JrJ>, BP*., poly- 40 

-#WK»*UfcBii0IS-*Sft*Sf4po 1 y- 
S i T FTdPnTSo 
[0 0 0 2] 

[fi£3fc©ftffi] LCDtt/hi!. SS, teiSfMtrt&i:© 
flJ^tf&O, OA^gg. AV«S&t*©»KT^fflfk*i 
Jt/uT^5. WK. X^7f>^ftlt, TFTSr 

j±l 0 0%©7.^X'f •7i7iK»iS;^;l'?7 l 'Ui'XWtrfT 

Teas. Bffiiffl&SiBi-r-f XTV-flcffi 50 
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[0 0 0 3] 7 :7-tV 7-? HJ^XLCDfct V h "J ? 

^«KE«$nfc*w«atTFT&ssijiE»j«ufcaifi 
(tffss) £#a*«*w-rss;fi Ofcfrsiss) 

gstftoT&o. TFTcj:o«**ica«*ti. a 

[0 0 0 4] WC. TFT©fV>^Hilt^l 
xUa> (poly-Si) SJBHSdiCfcoT. V 

fc«»EK-#a!©LCD*«ii«anT^*. hrk. 

poly-Si BlffiSxU n > ( a - S i ) iCtk^T 

{ta«*«3ft4. *fc. f-v-t)V7 7y-iym&\zii 

ft. n-c hTFTtp-c h T F T©tB*fi#li££^l£ 

L C Dty:x-;i/©/hl!{ta<l£l£ft5. 
[0 0 0 5] i7ia8l;. £©«fc 5 & poly-Si 
TFTLCDCO#fiiS^gP©^if^^T. 0 7(i¥fflS 
H8»a-t-©C-C»Kl»t>fc»rffiHT*4. - 

©±#*B6^fc*y^y- f (wo 

(ioo) jtc. fttti:;^-=>ir*n 

it poly-Si (101), Rtf, utli-ftTtf 

flWJflofflttM£*ar«£iotttt«M« (i o 

1 C) A«»dc$tlTt»*. poly-Si (101) S 

xm i ©tt8i8Mff (i o io ^a^Eirte. s 

i 02fc£©y-MMH* (10 2) #&ffi$tlT(^ 
*. (1 0 2) ±fctt. h*-7Fpoly 

-S i tv'J-tH" KWtf'JlM KgA>S&3 2t?©y- 
hl:S (1 0 3Ga, 10 3Gb) t, £tli\Z-ft<n 
f-Yy^y (10 3D WrtSfttH*. 
[0006] poly-Si (10 1) It y-r-m® 
(103Ga, 1 0 3Gb) tLfft)l>77 y 

i (103Ga, 1 0 3 Gb) ©itTC pStfiJBKIC 
l i -t:>^ntft>^l'S« (10 1Na, 10 1 
Nb) t. Ctl5^+>*;HB« (1 0 INa, 10 1 

Nb) om&nznsnzf&mmz K-tr^ysnfcLD 

(lightly doped) ®« (1 0 1 L c. lOILd, 1 
OILe, lOlLf) i, LD®« (lOlLc, 1 
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0 1L f) <Dm\zMl\ZnWllZ&mm\Z\z-\Z>i/t!tl 
tz H >Rtf y-AflW* (101D, 1 0 1 S) t* 
2-3<D?-~hnM (1 0 3Ga, 10 3Gb) <0KO«S 
BP*. LD<E« (1 0 1 Ld, lOlLe) 0|BI:V 

(1 0 1 B) mi Offi 

K^sms (i o i c) «y-AS« (i o i s) t- 
ras^nti^c COi-SK, y-x • FH>R 
tf*iI«ft£o«Mi«(iOiS, io id, l 

0 1 B) (lOlNa, lOlNb) 10 

©WCtt»*CF-K>y*n&LD«« (1 0 1 L 
c, lOILd, lOlLe, 10 1LO ^fi^nfcf 
*>*;K&#lifittLDD (lightly doped drain) 

tin, ^Y>*;u««a8f-infcS5ft«»*»?PLT«ffi 

[0007] mes i ^aa^amffi < 1 o 1 
o \zttfcrz>*f-vimwL (io2) ±\z&y-hn 
masv^y (103) hn-mfr*>uz>%2v>wh'& 20 
s«a (i03O *«*jsan, ttft*«*»iSLTi> 

4. CftSy-htS (10 3Ga, 103Gb) if 
©5* > (1 0 3D R^2<7)1iaj^Sm® (10 3 
C) Sr«-5^ffitttS i 02&<!:©£ 1 (OJlPelttftlg 

(104) *<s«sn, fgioanifiAK (104) ± 

\z\t. A 1 teZftZUZ FK>tS (1 0 5) atfy 

(106) *iiwt&n, y-h«e»n (1 0 

2) &tf«l®flm£HR (10 4) + £IBP;S*ifc:3 
>$2h*-)l (CT7, CT8) S*LT**HK 
> • y-Afi« (1 0 1 D, 1 0 IS) t»**nTU 30 
So FH>fi (105) tt, R— Mfct^TSW;: 

ttiasttTi**. :nb, h'K>'V-7ia(io 

5, 106) ±KI4. S i O2ft£0fg2 0jlMJfiUR 

(107) a«»jfcaftTir>*. hi 2 a)inieiut < 1 0 
7) ±£t4« ash/a ®$aMts (108) amtoi: 
cfco»dcsn. a^ttiiMftftM (107) K»i*sn 

fz^>i? 2 b*~)l> (CT9) S^LTV-Xti (1 
0 6) KttflfcSttT^*. 

[0 0 0 8] H7*tfB8K«Lfc»Kh5>yx^© 
JH6;£ft£I»WT*. t^JHS(lOO) ±fc, 7^ 40 
^77Xy'J^> (a-S i) *J*RLT, X+vVU 
— tf-7--;UCctD a-S i ^Sfkltpo 1 y- 
Silifc-r*. uMX^f/^lt, TFTS15(7)^1 
atfJB 1 (10 1C) S»filcbT^4. 

poly-Si (1 0 1) iSpIi:ftiflET?H-li> 
yLfc^, d*l£fi?£EC S i O2ft£0ffeMR« 

in, (io2) iiti^o 7--)v 

<?>f£, -f*>ttA6fToT»l ©*ltt*«** (10 1 
C) &{&i&in.ikTZ>o Btfpo I y-S i £*g/§LT> 
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xU*tK F (WS i ) £*SJIL, :0poly-Si<!: 
WS i OtfUlM KIBtH— /^->TXty^>^U 
T> y-h«S (1 0 3Ga. 103Gb) fc, Ctl^ 
fT»COtiTS^K:*l*T*y-h5<> (10 3D , 
Ktfffi2 04iSb«S*a (10 3C) WrtLT^S. 
^c07X*>^l/yXh^MLTp - c hfgJgcSrS 
^ifcfg, (10 3Ga. 10 3Gb) 

^cit, «H-xaT*<o<*>aA&ff^, y-x 

SffHH>B«(llS, 1 ID) <hLDM (10 
lLc, lOILd, 1 0 1 Le, 1 0 1 L f ) tU&GM 

*{£S«^K-tr>^-r-5o hi:, y-sms (103 

Ga, 1 0 3Gb) ct0t>**&l/y^hft»J*Ufc 

a, cn*vA^^KH-x«T?*(i!)-f*>ttA*fT 

V-XStfH^ >«« (1 0 1 S, 1 0 1 D) £ 
K»*KH-fcr>^*ifc*>fc. LDMdOlL 
c, lOILd, 1 0 1 Le, 10 1LO ^Mtl), 7 

0 4) i7f>^l:J:DFK>Rffy 
-A«*(10 1D, 101S) ±©y-h«W(l 

0 2) &tf*l®MmfettR (10 4) ^SLT3> 
^b*-^ (CT7, C T 8 ) SJgjS-T*. JEC T 
i/AlSi^aiLT, cntIyf>^LT l 

-f >*« (10 5) tV-Xtl (10 6) £»j£U 

h*-^ (C T 7 , CT8) S^LTH 
U-f >Xtf y-A«tt ( 1 0 1 D, 1 0 1 S) t»H*L 

tt^o v-xii (106) ±aft24>jimje 

IHK (10 7) *|fc£LT:3>**h*--;U (C T 9 ) 
ZMtfZLtzm, ITOMLT, CfttXyf>yt 
Z>Z.t\z£V, (10 8) ZMf&L, 3>jr'{? 

h*-* (CT9) t*LTV-XM (10 6) US 

[0 0 0 9] 

*©TFTTH y-XStfKH>lfi« (10 1S, 

1 0 1 D) tLDW (1 0 1 Lc, 1 0 1 Ld, 10 1 
Le, 10 1 Lf) 14, 7X*ftbtti0»J*SftT^ 

HP*. 7* hXyf(:J;0M$nfcl/^hS7 

(10-1S, 10 ID, 1 0 1 B) jWMES 
«(10 1Lc, lOILd, 1 0 1 Le, 10 1LO t 

[ooio] se^T, w*tfH9K:«-rj:'5c 
h (r) &vz?&tDi±?n\z&Di<LmfttE\zirnz> 

t, LDmm (1 0 1 Lc) tLDm® (lOlLe) ifi 
«/h**W4JH*U LD«* (lOILd) iLDg 

( i o i l f) jwt*-r*. z.v>m. f u-r ><s« 

(1 0 1 D) CjEfcEEOTflfoSt. LDSi (1 0 1 L 
c) J; (1 o 
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1 Na) CU *SIS*£ (1 0 1 B) \Z 
iE«E*iBPJia$n-5. -£-LT, LDI« (lOlLe) 
ict5^Tfc^«#*^*asn-r, f-tSWBM. (1 0 
INb) C 'J US. £©/£&. OFFMffi 

[0 0 1 1] 77i?7?'f^>h«*ftT. L 

Dg« ( 1 0 1 Lc, lOILd, 1 0 1 Le, 10 1L 
f) OM*I<tntfuOJ:56C<!:lil»A<tl5*'. 
ON «*!©,£-*?» £L-<&U. BPS, <£itg©LDfl*£ 10 

(lOlLc, lOILd, lOlLe, lOlLDBJfc 
ttttJStt***< . ONI*fcttjatt#iIHJf AStlfcEl* 

T. L Dllt ( 1 0 1 Lc, lOILd, 1 0 1 Le, 1 

0 1 Lf) ©£*ttT**£ttfil>»35r*««FSU>. 
[0 0 12] 

«ER3ftfcmiRtfS!2©y--MSffi£. ffilE^SSiB. 

^^^i^wsfiiem 1 ©y- him £©*«<*«& urn 
tern 2 © y- h nm t ©mm* * am $ nfc* 1 

©?+>*^M«ftt862©^+>*JMW*£. fWESit 

1 ©^^>^;i/M«<h^2©^^ >*;Mg#©ra©#iE 

H»J*R«^<3&S*af««<!:, iEIlCft^Jl' 

«-t* A.-c , *r»*aflH«»c»iai-r * Mre^«sa^4f ffc 
KWE*iww*»*fcH-e>ysttfc*«**^ 

£&47-:*R*i:. ttE*10?+>*;KH«i:«lE 
H U-f >«W©M. WE* 1 ©^* >*A«**t*E* 

jiegjurop^. WE^2©5 i +>*;i/m«i«iE*a«« 

©W, Rtf. ^^©^^JPiRRtffiEV-XR 

*©racjWE**e*tftt»*K H-K>y*nfcit«aE 
Sg 1 ©^-v >*;MH*©«8iE#iSii:fflE?6 2 ©^-v 

[0 0 13] d*lCJ:0. 

isiicrtiT. -#©y+>*;i^«©<Bit£»s©K-:£ 

B. WE«ffi^«lc^^TROjioit^ttT, WEMIl 
©^■V >**©R«#fil£l»e* 2 ©3^ >*^©R« 
^f6]BS^(CjS»^|6]C$nT^S«^tf£bS. 
[0 0 14] cniCfcO. h7>y^^©ft>^fi 

#ficfiRR««©»i*ffiR#rftl&^fc£*. -#© so 
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T. H#©^*>*;PMtf©R*JIS£Iifinc«fcO. u- 

[0015] me^ttA^««aa. we*»« 

*fc*J^TRAC»r9fltf 6*ifc»ttT. MEWl ©?• 
+• >*;HH«0««*iaiilWEJB 2 ©^+ >*;H»«© 

t\zts.?xh. m<D&mmmmzmLT\t, &mmm 

[0 0 16] 

[»«©**©#»] B 1 &tf 0 2 tt*8g©£ 1 ©* 

ss^iiir^^-5»Kh7>> j 7,^ (tft) <n®mzjfk 

(10) ±C, ^a->'J3> (poly-S i) (1 
1) 4«T F T»l:iil-iT3«Dtill:S DIo fcHtttft 

mzwf&snzttaz, z\tit-&T'wm&m&mz 

bMf&ZtlT, gl©*MfJ«MS (1 1C) tttr>T 
<^4. ^n^p-S i (1 1) ftHRtfUS 1 ©*il!)SgM 
tl(HC) ±c»ay-nft«Bt (12) antasn 
tus. y-h*e»igt (12) ±fctty-h5-r > (i 
3D **»i«*n, p-s i (in B,m\zttfo?z>m 
mzu, y—vvo (i 3D a>s so 

jg£tlitJ&tK©p-S i (1 1) ±©2*3f^E$n. 
§«20©y-Mg (1 3Ga, 13Gb) tftoT 

f-vrnmaJ-y-i > d 3) hti^^u 

n>. ±RjJ<*>yxx>&<fc*©x'JlH' h*©«l«$jg 

[0017] p-si (id gi:», cney-hs 

41 (13Ga, 13Gb) L-fc-fe^T^ 
>HMtoT2 7©ft>MM (1 INa, 11 
Nb) . ^^>^.;HS« (1 INa) ©ilfiiJlCBnSilC 
ft«*CH-e>yS*lfcLD (lightly doped) fS«E 
(1 lLcl 1 L d ) . (1 INb) 

( 1 1 L e , 1 1 L f ) «Sntl>5. L D 

(Mt(llLc) (1 1 L f) ©HKftttCttft^rnffl 
CXMEC H-tr>ystlfcHK>*« (1 ID) & 
tfV-.XR* (11S) iWiMgStt. LDM (1 1 L 
d) t (1 lLe) ©Mfctta-frnSKlMMECF-t: 

>^snfc#a»* (i ib) *»»rtEsnTv>*. 

[0 0 18] Rfc. y-Hft«i (12) ?r*^fe•ml 

©tt«j$»«a (i ic) ±icb. y-hmna^^-f 
> (i 3) ii^-a©#uiM Fa>&&**2©m»* 
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mmm (no m$s®&m<Dffity®m& 

M^ntl^, (13Ga, 1 3G 

b) , y-h^> (i3D fttf«2otin*M« 

(13C) ±£tt, S \02tjLEfr*>UZ&l<Dm?Hf& 

mm d4) *tBi:*ssftt^i. JBiaMHfeft 

1 (14) ±Ktt. A 1 FK >«H (l 

5) <h7-XSg (16) aWMKStlTfcO. FH> 
(BU(llD) S^V-XM (11S) ±©$1 

mttftR (i4) ty-Mftiw* (12) tKSicisft 

fc3>**h*-;U (CT1. CT2) £;frLT, 10 

■en, fh>s« (i id) Rtfy-;*«« (i i 
s) #aa*rta*ro>*. 

[0 0 19] un^KK>RtfV-^«8 (15, 1 

6) S i 02/SOG/S i 02<D£ofc 

w-mm&mfrztezmz&mmmmm a 7) 

£*U V-Xlg (16) ±M3>^^7h^ (C 
T3) ^IBP^nT^S. Sg2 0JIMIfefUR (17) ± 

\z\z, iTo^easssta (is) ««»iSK*4i, 3 
(c t 3 ) s^itv-xfi (16) 
Kigitt<*n-o>£. 20 

[0 0 2 0] HlRtfH2JC*Lfc»flS^« 

cosiii^ffi^^Bj-r^o if* # 5 x (1 

0) ±\Z, isy>S i H4*#»;tfX£L&CVDt;:«fc 
D7i;i/7 7XyU3> (a-S i) £*SJIU C<£>a 
-S i^40 OtM+yT^' *f-7—-MZl:Q& 
iBflfbLT^U v'Jn> (p-S i) (1 1) fcLfcfc 
E«tti't>Xy^ BP'S, R I E (reactive i 
on etch) ic^QXyf >^-f K: J; 0, SOigo 
fc»ttcOTFTffl©ftHR^l©««l*»«ffi.(l 1 

C) SMltl^. p-S i (1 1) HSp&Ktt* 30 

*TH-h:>yLfc«, c:n^cD±^, 4 4ot:^iaE 
cvDi:«to, si02^ioooAofii:8iib, 

y-h*fe&«l (1 2) tLT^S. fLT, S i H4£ 
»fi^tLS:5 8 Ot^SBHBCVDfcJzO p oly- 

s i^aiit, «o-f*>H-K>yftff-3T««at 

ftLfclft. ^>^Xr>yU^H (WS i ) 
^U>^U uOpoly-S itWS iOiKUWH 
Jf £R I El: t j;^-/^->tX7f>m:(i:f: 
ct0> (13 a, 13 b) t, Ctl6*W- 

(flCOl»TSl>^»l*T*y-h5<> (13L) % R 40 
tf. IB 2 0ffiHl#ft«l (1 3C) S»J*L"0>*. 
[0 0 2 1 ] ffi£ffl«iCVX*>^UvXH£J6Lfc 
{£ K-XS (3 x 1 0 1 13/ cm T 2) T*<Oi& 1 
3j->fl"feii*S:fT^^ y-h«ffi (13 a, 13 
b) fe7X?CV-xatfHH>fi« (1 IS, 1.1 

D) iLDl« (1 lLc, llLd, ULe, 11 
Lf) 6»tfT4tifcl:, (13a, 13 
b) OUT**** pSi<2f t>*JM§^ (1 IN a, 1 
INb) y-HS (13a, 13b) ± 

fc, ft >*^fi*fi©m«i: 1 -2 MmlMtt 50 
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-f *>ttA**H-X* (3X10 1 15/cmt 2) T 
fT^dt^ctO, y-K«S (1 3 a, 13 b) ^ 
<DW\MOv-S i (11) Jf^UvX h<Z)iBTT(£»a 
CftfcnTLDg« (1 lLc, llLd, ULe, 
1 1 L f ) t*n*ttt>C l^vX N^(7)p-S i 

(i i) tt»jR*tH-K>^snT, (i 

1 S) , FK/SI (1 ID) Rtf*a«« (1 1 
B) 

[0 0 2 2] 5>^7--JU*fcttX* vTU-1f-7 
z-JH:iD, p-SIOK-^HS«(llS, 11 
D, 1 IB, llLc, llLd. llLe, 11L 
f) SrfittfbLfcft, 4 10CCDtECVDl:±DSi 
O2£2 0 0 0AMI, 6 0 0 < CT7n-;H,fc&, 
Ml- 3 0 OtO^XVCVDIUO S i 02S: 3 0 

o o A(oi^ \z$.mTz> c t \z ± o « i ®flm«wt 

(14) ft»j«LT^-5. y'J3>t(D*^ 
?»S8<&B«re, 4 5 0t<BH27--;U*fTofcft, 
RIEl:«t!JFH>RtfV-^*(llD, 11 

s) ±oy-M6»K (12) RtfimoMmmui 

(14) «t>^3>^^h*-* (CT1, CT2) 

JBfe I T i /A 1 S i &Wy# U >yfcJ;D, 700 

OAajPSfcSMU :n^RIEI:i:0/^-->^ 
IT, FK>ig (1 5) iV-XH (1 6) 
ricLT^S. FH>tl (15) «H-Ji|l:o^Tfi 

BS*ro>*. FH/ii (i 5) iv-**« (l 

6) \t&*u>?{; h*-)l (CTl, CT2) ZfrL 
TFH>RtfV-XS8 (1 ID, 11S) KftttS 

[0 0 2 3] ^U3>rtKO*»^»*Ofc» 
fc. 3 9 OtOHy^XvjaaSrff ofcft, 4 10t(?) 
CVDCJ:^ S i 02£2 0 0 0 A<BJP£ K8HB U 

S i 02fc£ttBLT¥fiffcU MIC, 4 1 Ot^CV 
DK«fcg, S i 02£ 1 0 0 0 A<2J?£ KU! 2 
OJHRIieiHR (1 7) SMltl^o *LT. R I E 
HctOV-xm® (16) ±0£2®JRHttilK (1 

7) 3>**h*~* (CT3) £»fiJEU IT 
O*X/ty^ij>^tcfc0*KtL, cn£R I EIC£9 

;^-z>yit, s^ss (is) £»#u y-x 

11 (16) ttlltt^o 
[0 0 2 4] y-MS (1 3Ga, 

13 Gb) <Dm®ttZ&2 1 -2 /zmliOLDSa (1 
lLc, llLd. llLe, 1 1 L f ) 
«U*fc*HT, p-S i (11) ^OI^fcMT, 
#4r<Z)ft>*^«« (UNa, 1 INb) <7)««£^ 

M (1 lLc, llLd, llLe, HLf) H 



( 6 ) 

9 

iitLt:tl:J:D, -l5<D?"r>*)V\Z%>^X. U 

[0 0 2 5] WAtfH3^*"r«t5^ UvX h (R) 

A£fr?<h, LD<B« (HLd, 1 1 Le) <D&i£lfi 
if^U LDI^E (1 1 L c, 1 1 L f ) Hfifflbtb&K 
\m*L-?Zo >(CiE«E^SD$n§ 10 

LDS« (1 lLc) C;&^T*##«ttaftr. 
^*>*JU«« (1 IN a) ft U — ^«*3&««tl, #ffl 
fglgt (1 IB) t::EfliEEjG*#x.Sft£*<. ££>P#* 

>*;i/«B« (i i Nb) -eta, lds® (me) i: 
[oo2 6] mm\z, mm\m^tz&, i/y^h (r) 

#*£mfc«£K:tt, LD6I$ (1 lLc, 1 1L 
f ) *«**U LDffi.® (HLd, 1 1 L e) #JHffi 
»S^ttfi*"T-6. FK >H*«E^EnU0 20 

ZtlZt. LDi« (1 lLd) KS^TSMtJWttft 
£ttf\ ^v>*;USB« (1 IN a) *U-0«t**« 

ttii®^ (i ib) {cft«£E**4Ae»ns*^ 

PS, ^*>*JHB« (1 1 Nb) Ttt, LD«B«' (1 1 

Lf) jc*5^t. ftsiw<»ft£ft*<&T, u-^esit 
[0027] hp^, m*\znffij3fiitf®.ttez>7-*>* 

(1 IN a, 1 INb) £&mz1££Ltzffim\Z 

#<7>^ >^tLDMMt^oTU - 27««3&< 30 

3&^[fi]±*nS. 04R^0 5tt*^BJO)m2O*JS^JI 

¥HHT$>0, B5tt*<0B-B»K:iB^ifcfKffiBT& 
<5„ i/7X&^SS (l 0) ±tc, ^|y'J3> 
(poly-Si) (21) ^TFTBBJC*3^TitftfC 

g (21C) tftoW, ^n^p-S i (2 1) ^ 
BRtfSg 1 fl^tt^M^ (2 1C) ±JCtty-Mfi» 40 
m (2 2) #»«$tlTU*. y-h«iSK (22) ± 
fctty-h^'O (2 3D #»J*S*U p-Si (2 
l) ftli:»«t5B*i:li, y-F5>f> (2 3D 
^bOSft^, Srnftfrf Stifc»tt©p-S i (2 
1) ±<O2*0r^ESn-&J:5*w»fntttf5nT*3O, 
&*2^©y-h«a (23Ga, 23Gb) t&ot 
US. y-h«S&rX7-f> (2 3) UTi^'Jy'J 

[0028] p-si (2i) hkhu cinby-hm 50 



#IS¥9- 1 6 6 7 8 8 
10 

S (23Ga, 23Gb) £TX £ t Ltz±)VV7 v<i 

ym%^^>-oX2-D^\y^)vmM (2 1 Na, 21 

Nb) . (2 IN a) <Dffi®\\Z&nm\Z 

fi»aEHK-e>y*nfcLD (lightly doped) ®^ 

(21Lc, 21Ld) , (2 1 Nb) 

<DW«^ttnatft»a»CH--K>yStlfcLD«« 

(2 lLe, 2 1 L f ) jJiMSnt^S. LD 
«* (2 1 L c) (2 1 L f ) <DWiZ9\>M\Z\tt*nW. 
\Z-&i&mz H-tf>yStl&HK>(i« (2 ID) R 
tfy-X«* (2 1 S) *«»JiS*U LDg^ (2 1 L 
d) <h (2 1Le) OIBK:l4*4rnfflC»»aEK:H-i; 
>^£nfc&MS^ (2 1 B) MMtehTH*. 

[0029] tr-bmmm (22) £&a,oii 
<&*t8&#*«« (2 10 ±£«, y-h««&tf5>r 
> (2 3)-tra-ia)#u*< H^sa:*JB2©iiai* 

SUS (2 3C) *<#l«StU *«f«*fflO«tt«*3»« 
fl^£<*tlTU£o :nby-hll (23Ga, 23G 
b) , ?-b?<1> (2 3D Rtffg2<Z)|i»&*«@ 
(2 3C) ±£tt, S i 02act # *6&*JBlOJWMft 

&r (24) tf±m\z&mt<tiT^z>. micDinwi 

K (2 4) ±£fi, AlfttWj:SFH>ti (2 
5) tV-^ma (2 6) *i«fiE;£ttT*3 0, FH> 
®« (2 1 D) fttfV-XMt (2 1 S) ±^1(7)1 
ffltt&K (2 4) t¥-Vmm (2 2) + fcHPS*i 
fcn>^h7j>-;U (CT4, CT5) ^Lt, ^tl 
-etl, HH>W (2 ID) Rtfy-X^tt (2 1 

5) dWfiESntt^. 

[0030] :n^KK>R^y-xia (25, 2 

6) ^IpiffiH S i 02/SOG/S i 02®cfc3fc 
¥fiftlWM^&ft«S2fiDflmiUHR (2 7) 

sti, y-xiffi (2 6) ±nttn>^^ (c 

T6) tfUPSftTM. ^2 6DSra*ft&R (2 7) ± 
Ktt, ITOi^&SSSti ( 2 8 ) ARISES*!, 3 
>*^h*-;U (CT6) ft^bTy-^mS (2 6) 

[0 0 3 1] *^SS^^T«, (23Ga, 
2 3Gb) nmmz&Z 1-2 MmgaEOLD«[« (2 
lLc, 2 1Ld, 21Le, 2 1Lf) ^fiESftft 

mmz&^x. p-si (2 1) ^sfnatfsnitJBtt 

S«©ft>^®« (2 1Na, 2 INb) (DM 
mJ5$\WKWZ\&&'?2>&v\z2tlT^Z>. -co 
i5&LDi« (21Lc, 21Ld, 21Le, 21 
Lf) tt. M*#<&«ft<Dfc»fc0^ 5MmH±BM 
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[0 0 3 2] m?Lli®6\Z7fit&5\Z* UvXh (R) 

AZftot, LDM (2 1 Ld) tfmjzL. LDfi8 
(2 1Lc) *<ffi***^tt**"r**^ LDi8 (2 
lLe, 2 1 L f ) tt«ft*r. iE#K:«fc*l*. C<D 
FUOIwjE*ffi34«9llniStl*t, LDM (2 

ilc) c*^T«#3wa«i*ti'r. ^^^a* 

(2 1 Na) £U-*««*Wl, ftSfltt (2 1 B) 

fciE«Ea«4ji5ttaa*, ?+>*^«« (2 

INb) til LDSS (2 1Le) Kfc^T, 10 

[0 0 3 3] n«^. H«tt«^fc*«. UvXh (R) 
a^K-fttfcfcdfcHU LDSl (2 lLc) WW* 
L, LDS^ (2 1 Ld) #JBtt**W4iB*Ta. - 

(2iLd) (c*5^T»«*3ft«aftsnr, ^*>*;u 
(B*(2iNa) *y-£««a*«Eft. *a«« (2 1 

(2 1 Nb) TfcL LDS® (2 1 L f ) fcfc^T. 

[0 0 3 4] £fc, UvXh (R) 3&«±T^rftfttifc 

8S(21Na) £^>*;i/ (2 1Nb) 

— LDiS^ (2 1 L c, 2 1 L d) (2 

lLe, 2lLf) -casMSipfpffl^wasfca:*. 

aw»c«s^$nfc^^>*;HB« (2 IN a) t 
^*>*;i/ (2 iNb) <DE*>t>fr-jjT\ v-?mm 

[0 0 3 5] 30 
T, 2^<^ft>^^M(0Mi](:MM«c^M^ 



[0 0 3 6] v**m£»JR-r*fc»<0, 1£SS®« 
[Bffi<&f8¥fci$l9lJ 

[0 1 ] #fgBJ!tf)m 1 0*«l»IBt«*T FTOTffiH 

[02] Hl©A-A»t»ofcWfffiBT*S. 

[0 3] *56MOJB 1 <Z)*ft«!i<Dffffla!i*SlttWr<b 

[04] *«^O»2<D*tt«»lC«STFT0!)5FffiH 

[05] B4<7)B-BfilCiBofc»rffiBT*3. 
[0 6] *»W(Z)SI2©*»»«(Z)fPfflSSi«SWW-r-B 
^®0T&£o 
[0 7] ft*©TFT¥EBT*3. 
[08] H7©C-C»C»t)fc*fiBBT**. 
[09] tt*©TFT0BB*KOT"*¥BBT**. 

10,20 £& 

p-S i 

i co^ 

V-Xfi 



1 1 , 

1 2, 
1 3, 
1 4, 
1 5, 
1 6, 
1 7, 
1 8, 
CT 1 



2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 

2 8 s^es 

, CT 2, CT 3 



CT4, CT 5, CT6 □ 



R 



[09] 



R l03Gb l0 1B ? «■ 



101S 



101D 




101LC 



»1U lOINb \ 101W l01Na 

lour 



- 1 6 6 7 8 8 



[01] [0 3] 





[05] 
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CT8 K>1U 1018 



10Hf/10H.<J 105 



101C K33C 108 



101D ~J 
101U c 




[B8] 



103C 



107 



108 



CT9 105 104 103Gb 103Ga 10 5 




CT7 



_Eza 



hff- 

)1S 10lNb 



10rc CT8 102 101S 



101B 



101Na 101D 100 



101U 101L£ 101L1 lOUr 



